HIV-1 TAR as anchoring site for optimized catalytic RNAs.
Ribozymes have a great potential for developing specific gene silencing molecules. One of the main limitations to ensure the efficient application of ribozymes is to achieve effective binding to the target. Stem-loop domains support efficient formation of the kissing complex between natural antisense molecules and their target sequence. We have characterized catalytic antisense RNA hybrid molecules composed of a hammerhead ribozyme and a stem-loop antisense domain. A series of artificial RNA substrates containing the TAR-RNA stem-loop and a target for the hammerhead ribozyme were constructed and challenged with a catalytic antisense RNA carrying the TAR complementary stem-loop. The catalytic antisense RNA cleaves each of these substrates significantly more efficiently than the parental hammerhead ribozyme. Deletion of the TAR domain in the substrate abolishes the positive effect. These results suggest that the enhancement is due to the interaction of both complementary stem-loop motifs. A similar improvement was corroborated when targeting the LTR region of HIV-1 with either hammerhead- and hairpin-based catalytic antisense RNAs. Our results indicate that the TAR domain can be used as an anchoring site to facilitate the access of ribozymes to their specific target sequences within TAR-containing RNAs. Finally, we propose the addition of stable stem-loop motifs to the ribozyme domain as a rational way for constructing catalytic antisense RNAs.